Drug abuse, overeating, and smoking are all examples of instrumental behaviors that often involve chains or sequences of behavior. A behavior chain is minimally composed of a procurement response that is required in order for a subsequent consumption response to be reinforced. Despite the translational importance of behavior chains, few studies have attempted to understand what binds them together and takes them apart. This article surveys the development of the heterogeneous instrumental chain method and introduces recent findings that have used extinction to analyze the associative content of (what is learned in) the chain. Chained responses that are occasion-set by their own discriminative stimuli may be directly associated; extinction of the procurement response weakens its associated consumption response, and extinction of the consumption response weakens its associated procurement response. Extinction itself involves learning to inhibit the response. Extinguished chained responses are subject to renewal when they are tested either back in the acquisition context or in a new context. In addition, a consumption response that is extinguished outside its chain is renewed when returned to the context of the preceding response in the chain. Research on heterogeneous behavior chains can provide important insights into an important but often overlooked aspect of instrumental learning.
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Introduction
Individuals who overeat, abuse drugs, or smoke generally perform a series or sequence of behaviors in a chain. For example, the overeater purchases and then eats junk food, the iv drug user must find drugs before injecting them, and the smoker must purchase cigarettes before he or she can smoke them. Each behavior in the chain has a different topography (the responses are heterogeneous) and each takes place in its own distinctive discriminative stimulus (SD; the responses are discriminated). For example, the smoker might buy his cigarettes in a mini-mart and then light up later outside. Behavior chains minimally involve a response that results directly in the reinforcer (a consumption response) and at least one more response that provides access to the consumption response (a procurement response; Collier, 1981; see Thrailkill & Bouton, 2015a) . Because instrumental behaviors arguably always occur in a chain (e.g., Pryor, 1984; Skinner, 1934) , understanding the variables that influence each component may have important theoretical and translational value (e.g., Ostlund & Balleine, 2009) .
A translational perspective on instrumental behavior chains suggests that we need to understand what glues them together and takes them apart. However, work with heterogeneous instrumental chains has been limited to date. Some of this research has revealed and dissociated the motivational processes controlling the first and second responses in the chain. Other work has focused on the pharmacology of behavior chains when drugs are used as reinforcers. More recently, our own laboratory has investigated the associative structure underlying such a discriminated heterogeneous chain, as well as the contextual control of behaviors occurring in such chains. Although the associative analysis of chained instrumental behaviors is relatively new, the field is already beginning to understand some important dimensions of them.
Researchers have often used different terms to refer to the first and second responses in two-component chains (e.g., ''R1-R2," Balleine, Garner, Gonzalez, & Dickinson, 1995; ''Seeking-Taking," Olmstead, Lafond, Everitt, & Dickinson, 2001; ''Distal-Proximal," Corbit & Balleine, 2003) . We have chosen to adopt language suggested by Collier (1981) , who described the first and second responses as ''procurement" and ''consumption." These terms invoke the function of the behaviors in relation to the reinforcer (Thrailkill & Bouton, 2015a) , and map most directly onto examples
